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Contrlbution from the Chenristxy R e a d  SectionD 
-9 A aiviefon of North American Aviation, Inc,, 

C a m g a  Park, California 

It has been postulated that the SaprOSivs nature of the cesium compl€u 

88 contrasted rdth the m n ~ ~  nature of the potassium and rubidium 



w8re obtahed from the  Hamhaw Chemical Coo and the rubidium fluoride h 9 m  

Seml-ELanents, Inc, 



30 BellB R, E., R, C. Greenoagh, Go Bni& J P , ,  and H, E, DubbB to be 
plbllshed. 

Them was considerable diffimlty in handlbg the cpsstale since they are 

veuy kgrgroecopic, The crpta ls  were polishes on a f e l t  cloth wwt w i t h  a 

butanol solution esturated with the appmpriate salt, and theen  wen^ mbun&ed 

611 the capper block sad sealed into the iaffsrsd cell, W them d p a -  

latiom ware &ne inside a very carefully oonstructed drp bax d t h  a $I?$ Ar - 
3$ H2 atmosphere maink&& at a positive praasurm ao that the alka.U fltmrlde 

plat& - not eixposed to a i r  at any two 
The d5.fluorandne was sdmitted through a nosele directly onto the plate, 

A u t ~ a l I y ~  the vapor pressure of difluoramine is  high enough 80 that a portLon 

o f  the gas mndansed on t h e  copper block; howaver, mo&i of it did confienm~ 

on the dndaw, The speatra of the resulting complexes were then scanned with 

8 Beduaan IR-7 8pe&trPmeter set at  l o w  rsaolution and high spesd, The, machine 
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KF and RbF seem t o  form similar complexes. The N-H s t re tching 

frequency at  2600 cm"' is s h i f b d  down 630 cm"' from the gaa phase frequen- 

cy. 

1 
1 

The N-H s t re tch ing  band i n  t h e  complex i s  considerably more intense 
f 

than the same band in the gas phas13.~ The other  'ar'brational modes are at  7 

5. J. J. Comeford, D. &nn, Lo J. Schoen, and D. R. Ude, J. Chem, 
Phyee L6l (1963). 
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about the same f requencies  as i n  the gas phase spectrum, The probable r 
! 
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s t ruc ture  of t h i s  complex is shown i n  Figure 2 as form A, and seems t o  be 

t h a t  of a st rongly hydrogen-bonded complex, I t  is  possible t h a t  some 

M*.FH~NF; complex exists a l s o  but if t h i s  is so, i t n  concentration is 
I 

, 

smaller than i n  t h e  CsF caseb 

The speetrmm of the CsF complex is somewhat more complicated i n  

I 

6 r 

agreement with the f a c t  that. evidence f o r  two complexes has been reported. 

_ - - _ - - - - - - " _ o - _ e - - - " o I I  p - - o o - - - P - - - - - - o  

I 

6 .  E. A, Laorton, D, Pilipovich, and R. D. Idlson v. in press, 
~ 

17. I nor 9 .  Chew. 
_ _ o - - D - - o - _ _ - - o o - - _ _ ~ - - - - - - ~ - - - ~ - - - - - ~  
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The bands i n  the  early spectrum (labeled complar plus gas)  a re  sh i f ted  

even f u r t h e r  from t h e  gas phase frequencies than i n  the KF and RbF ca3esO 

The increased complexity of t h e  N H  s t re tching frequencies supports the 

existence of a t  leas% two typee of co%plexes, but hardly permits specu- 

l a t i o n  on t h e i r  eXacG st ructure .  

t h e  spectrum is simpLified and a l l  bands s h i f t  to the blue indicat ing 

that the contplex is low of a s ingle  type very probably one mole of CsF t o  

one mole of HNF2" A new band appears ar; 723 cm" and me at  S5OC cm 

On pimping off the excess gaseous HNF2 

r 
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These Sands can be accounted f o r  bj an It would appear 

that here a l so  two types of cO~~plt?Xe$ are  present ,  one a hydrogen bonded 

complex similar -Lo t h e  KFaK!P2 and t h e  second complex containing the di-  

f l u o r d . d e  ion,' CS?FH.NF~,- (Figu 2, F O ~  Ej, 

ion.  and Wo 
L 

An attempt was ais0 mgde to f i n d  the  bmding  m&,e of the NF2" I o n  

which should be sh i f ted  well PG the blue Prom the SCX, ~ t n ' ~ '  frequency in 

HMF2" ion, h u t  unfortu- 

nately the  CsF p l a t e  w a ~  opaque i n  t h i s  region and an. attempt t o  deposi t  

CsF powder a a AgCl hirndokf was unsuccessful as there iias too much l i g h t  

sca t te r ing  from the powder. 

- 
This vould fisvc prosed the existence of an Si, 

ljiacussirln 

This data  provides possibly the  best, indicntiorr t o  da te  t h a t  a NF 7 
P 

Ion exists. The evidence for the  exis tence of the !IF2 ion is more con- 

c lusive for c ~ + ~ F H - w , ~  than f o r  K + ~ F H ~ N F ~  or E ~ , + ~ F H O N T ~ ~ ~  me CBF 1:i 

complex can be pictured as a m i x t u r e  of two 'tautomeric forma wheye the 

hydrogen r e s i d e s  i n  o l e  of two potent ia l  energy minim, one corresponding 

t o  Cs9FFcHNF2 and t h e  other  t o  Ca*oFIioNF2" (Figure 30)' The KF and RbF 

complexes are of t h e  same trpe as the CsF complex buti with les:3 favorable 

poten t ia l  energy minim f o r  t h e i r  ion fome. In  f a c t ,  it is n o t  z 
c e r t a i n  that they contain such minima (Figure 3b). 

only s l i g h t l y  t o  favor t h e i r  existence.  

The evidence seems 

Since both forms of the CsF 

complex %we observed i? the  speotrum, they must have an interconversion 

rate which i s  61ow cornpaEd to the  mmauring hcrared frequeneies of about 

lo& cps. 
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When there was excess gaseous W2 i n  contactvith CsF addi t iona l  

absorptions were observed i n  t h e  N-H s t r e t c h  region. 

mre then one HNF2 may be complexed with each CsF entity.  

complex ow8 preaent, no evidence of m2- ion was found in the spectrum. 

Thus the  NF2- ion nay not gist  axcept under exceptionally favorable con- 

This indicated that 

When the higher 

ditiOMo 

Even though the existence of W2- ion is indicated by t h i s  work, 

t h i e  should i n  no may encourage a bel ie f  that it migh4; be found in other 

system) both the dr iv ing  fo rce  of forming an I@ bond and the positioning 

of t he  HNF2 i n  the  M+F-oHNIF2 complex would seem t o  provide the best possible 

conditions f o r  forming and s t a b i l i z i n g  W2- ion. 
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